Introduction {#sec1-1}
============

Hip fractures in elderly are cause of significant morbidity and mortality. These injuries are classified as intracapsular or extracapsular fractures, based on their relationship to hip joint capsule attachment. The treatment depends on factors like physiological age, fracture pattern & medical co-morbidities. Extracapsular fractures are most commonly treated by dynamic hip screw fixation, although there is increasing trend to use an intramedullary device for such fractures. We present a case of extracapsular hip fracture treated with Dynamic hip screw fixation, which represented 2 years later with intracapsular fracture on same side sustained following a trivial fall. We look at potential causes & review the literature for similar cases reported in the past.

Case report {#sec1-2}
===========

A 92 yr old lady had an unwitnessed fall and was found on the floor by her friend. Considering that she was unable to bear weight and was complaining of left hip pain, she was brought in to the A&E. She had a DHS fixation of her left hip 2 yrs back following an extracapsular fracture sustained due to a mechanical fall ([Fig 1](#F1){ref-type="fig"} & [2](#F2){ref-type="fig"}).

![Plain radiograph showing extracapsular hip fracture.](JOCR-5-18-g001){#F1}

![Intraoperative c-arm images of hip fracture fixation with dynamic hip screw.](JOCR-5-18-g002){#F2}

Clinically she was tender over her left hip and movements were painfully restricted, however there was no obvious limb deformity. Plain radiograph showed a subcapital intracapsular fracture of left hip with DHS insitu ([Fig 3](#F3){ref-type="fig"}). She didn't have any preexisting pain and the routine blood investigations including inflammatory markers & bone profile were unremarkable. Because of the atypical nature of fracture she was further evaluated with a CT scan of her left hip which confirmed a new intracapsular fracture ([Fig 4](#F4){ref-type="fig"}).

![Plain radiograph showing subcapital fracture 2 years after index surgery.](JOCR-5-18-g003){#F3}

![CT images confirming a new intracapsular fracture](JOCR-5-18-g004){#F4}

Considering her age and the fact that she was a household ambulator with a zimmer frame, it was decided to treat her with removal of DHS and cemented hemiarthroplasty ([figure 5](#F5){ref-type="fig"}). Intraoperatively, the trochantric fracture was well united and findings confirmed our radiological diagnosis of new intracapsular fracture. Intraoperatively swabs and tissues were sent off for microscopy and culture, which didn't show any evidence of infection. Histological study of femoral head demonstrated changes suggestive of osteoporosis. The post-operative recovery was uneventful & patient returned to her baseline mobility status.

![Plain radiograph following implant removal and cemented hemiarthroplasty with bipolar implant.](JOCR-5-18-g005){#F5}

Discussion {#sec1-3}
==========

One of the earliest case report that describes this complication was reported in 1975. The author reported 3 such cases following a nail plate fixation. The proposed cause was trauma in an osteoporotic bone with a preexisting healed extracapsular fracture fixed with "short" nail plate. The author suggested its prevention by using a nail plate extending just short of articular surface.

Another paper published later that year reported this complication after fixation with blade plate. They suggested it occurred because of stress concentration. The prevention strategy proposed was using long blade implant, their routine removal after fracture healing and the ultimate solution being development of more biocompatible materials.

Subsequently this complication was reported with various implants like Zickel nail, Mclaughlin nail plate and Enders nail used for pertrochanteric fractures----. Interestingly Wilson- Macdonald, who reported this complication with Mclaughlin's nail plate, suggested that it probably occurred because of inadequate fixation, and this can potentially be avoided by using DHS & early weight bearing.

Further cases were reported even when DHS was used----.

Lombardi reported a similar case report occurring secondary to sub-clinical osteomyelitis. Relatively larger case series include 3 cases by Mariani et al 4 cases by Parker et al, 4 cases by Heck et al & 5 cases by Lung et al. Most case reports hypothesized that underlying osteoporosis along with stress concentration effect is the cause of such fractures. Some also went on to propose insertion of lag screw close to the subchondral bone (5-10mm) in order to avoid this complication. In our patient the screw tip was at 6 mm from the articular surface on AP view with a combined tip apex distance of 15mm. In most case reports, including ours, the fracture occurred at the base of the screw threads rather than at screw tip. Although there is enough evidence to suggest that Tip apex distance is the most important factor in preventing implant cut out, same can't be extrapolated to this complication. And also to note is that our patient was on bisphonates & calcium supplementation after having sustained the first fracture.

Considering there are only case reports and small case series reporting this complication we decided to pool the available data in order to look for any risk factors. Papers from which data was analysed included Parker et al, Heck et al, Lung et al, Mariani et al and the case that we are reporting. All 17 cases were female with an average age of 84.5 years (75-92 years), at the time of diagnosis of intracapsular fracture. There was history of trauma only in 5 cases (29.5%). We need to bear in mind that these are osteoporotic fractures and the trauma patient sustained may be so trivial that they might not be able to recall it. The mean time from index surgery to second fracture was 23.4 months (2-132months). Subsequent surgery involved hemiarthroplasty in 12, THR in 2, no data available for 2, and 1 patient was deemed unfit for second surgery.

  Case series     Number of cases   M:F ratio   Mean age in years   Mean time from index surgery in months
  --------------- ----------------- ----------- ------------------- ----------------------------------------
  Parker et al    4                 0.4         81 (75-89)          14.2 (5-36)
  Heck et al      4                 0.4         89 (82-92)          46 (3-132)
  Lung et al      5                 0.5         81.8 (78-90)        19.4 (2-36)
  Mariani et al   3                 0.3         86 (83-91)          24.3 (7-54)

Conclusion {#sec1-4}
==========

This complication might not be as rare as earlier thought to be. All patients, especially elderly females who present with new onset hip pain following DHS fixation of their hip fracture previously must be evaluated for a de-novo intracapsular fracture, even in absence of trauma. Computed tomography is useful imaging modality where radiographs are inconclusive. Old age, Osteoporosis and stress concentration seems to be the risk factors for these kind of fractures. Considering that most of them are low demand elderly patients, they can be treated by removal of dynamic hip screw and hemiarthroplasty

**Clinical Messege**

In a patient presenting with new onset hip pain following DHS fixation for extracapsular, a new intracapsular fracture should be considered besides the other obvious causes like implant cut out and OA. Based on presently available literature the causative factor is stress concentration around the tip of the implant and the predisposing factors are elderly age, osteoporosis and female sex
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